As modern society becomes more reliant on technology, its use within the vehicle is becoming a concern for road safety due to both portable and built-in devices offering sources of distraction. While the effects of distracting technologies are well documented, little is known about the causal factors that lead to the drivers' engagement with technological devices. The relevance of the sociotechnical system within which the behaviour occurs requires further research. This paper presents two experiments, the first aims to assess the drivers self-reported decision to engage with technological tasks while driving and their reasoning for doing so with respect to the wider sociotechnical system. This utilised a semi-structured interview method, conducted with 30 drivers to initiate a discussion on their likelihood of engaging with 22 different tasks across 7 different road types. Inductive thematic analysis provided a hierarchical thematic framework that detailed the self-reported causal factors that influence the drivers' use of technology whilst driving. The second experiment assessed the relevance of the hierarchical framework to a model of distraction that was established from within the literature on the drivers use of distracting technologies while driving. The findings provide validation for some relationships studied in the literature, as well as providing insights into relationships that require further study. The role of the sociotechnical system in the engagement of distractions while driving is highlighted, with the causal factors reported by drivers suggesting the importance of considering the wider system within which the behaviour is occurring and how it may be creating the conditions for distraction to occur. This supports previous claims made within the literature based model. Recommendations are proposed that encourage a movement away from individual focused countermeasures towards systemic actors.
Introduction
Technological developments are largely driven by industrial or commercial requirements which, Dorf (2001) claims, are harnessed by mankind to change or manipulate their environment. The driving environment has changed markedly through the implementation of technology over recent decades (Walker et al, 2001 ). This has had ramifications for the design and use of vehicles (Wierwille, 1993; Walker et al, 2001) . Drivers now expect the design of the vehicle to include technological facilities that enable entertainment, navigation, communication, connectivity, efficiency and comfort while driving. Yet, there is a need to ensure that the implementation of such technologies does not adversely affect road safety Young et al, 2011 ).
The distractive effects of hand-held phones have been evidenced, with adverse consequences to driver performance metrics, such as vehicle control (Tsimhoni et al, 2004) , attention tunnelling (Reimer, 2009) , and hazard detection (Summala et al, 1998) among others. Yet, despite being made aware of the risks posed by mobile phones while driving and legislation to ban their use across many countries, drivers continue to engage with them (Dingus et al, 2006; Lerner et al, 2008; Walsh et al, 2008; Zhou et al, 2012; Young & Lenné, 2010; Metz et al, 2015; Tivesten & Dozza, 2015) . While previous research has informed on the adverse consequences of mobile phones, the contextual and motivational factors that lead to engagement in other technological tasks is under-researched (Young & Regan, 2007; Young et al, 2008; Young & Lenné, 2010; Tivesten & Dozza, 2015; Horrey et al, 2017) .
Some research has been conducted into the decisions that drivers make to engage with distractions in simulators (Metz et al, 2011; Schömig & Metz, 2013) , on test tracks (Horrey & Lesch, 2009 ) and through the analysis of data derived from naturalistic studies (Metz et al, 2015; Tivesten & Dozza, 2015) . A challenge in the assessment of driver distraction research is the dichotomy between high levels of control and the naturalistic study of behaviour , thus the benefits and limitations of these studies are inherent to the validity of the findings. While simulators offer control over external variables, such as road type and other road users, capturing realistic behaviour is compromised ). Yet, in naturalistic studies the focus of data collection is on the driver and their triggered engagement with secondary tasks as they allow very little control, and thus measurement of, the contextual factors that influence drivers' engagement with secondary tasks (Metz et al, 2015) . The World Health Organisation (WHO) now acknowledges the sociotechnical system based approach which identifies driver behaviour, not as a product of the individual, but as a product of systemic elements such as the road layout, road design, vehicle design, and the context surrounding the driving task (WHO, 2004) . Despite this, the application of systems based error management approaches have been largely ignored (Salmon et al, 2010) . The causal error taxonomy suggested by Stanton and Salmon (2009) states five key elements within the sociotechnical system which influence the conditions that lead to error; the driver, the vehicle, road infrastructure, other road users and environmental conditions. Thus, it can be suggested that the cause of distraction related errors is not limited to the driver, instead it is influenced by a multitude of other systemic actors.
Reviewing distraction with the sociotechnical systems 'risk management framework' (RMF) developed by Rasmussen (1997) revealed the impact that hierarchical levels of the system have on the emergence of distraction. Actors were revealed from the international and national committees (Parnell et al, 2017a ) who set the laws that are enforced by local governments and regulators that then feed down the framework to the manufacturers of devices and the interaction they have with the end user (Young & Salmon, 2012; Parnell et al, 2017a) . Rather than focusing on the drivers' decision to engage as the initiation of error, the systems approach gives an insight into the conditions through which the driver was permitted to engage with distracting technologies and how this behaviour influences the emergence of safety within the system as a whole. Yet, appropriate methods are required to assess the sociotechnical system (Young et al, 2013; Salmon et al, 2017) .
In a first attempt to assess and model driver distraction from a sociotechnical systems approach, Parnell et al (2016) developed the PARRC (Priority, Adapt, Resource, Regulate, Conflict) model of distraction, the first model of the behaviour to account for the contribution of systemic factors. This encompasses five key mechanisms through which in-vehicle technology may lead to distraction across the sociotechnical system, including 'goal priority', 'adapt to demand', 'resource constraints', 'behavioural regulation' and 'goal conflict' (Parnell et al, 2016 ). The PARRC model was developed through grounded theory methodology which determined the key factors involved in the emergence of distraction as evolved from the literature. The interconnections made between these mechanisms were shown to influence how distraction related behaviour emerged from the system, as well as the relevance of other systemic actors on the mechanisms.
Readers are directed to Parnell et al (2016) for further information. Application of the PARRC model mechanisms to an Accimap analysis suggested how actors in the system may be preventing the emergence of distraction or conversely leaving the system open to distraction (Parnell et al, 2017a) . This highlighted the role of legislation, developed through international and national committees that is then enforced through national laws, that targets hand-held mobile phone use but is more ambiguous on the use of other technologies. The ambiguity in legislation was shown to have led to the advancement of technologies and their implementation within the vehicle, despite a lack of evidence to suggest them to be safer than handheld mobile phones (Parnell et al, 2017a ). Yet, the mechanisms of the PARRC model were drawn from the literature using grounded theory and therefore require validation through their application to other data sources, methods and/or investigators through the process of triangulation (Hignett, 2005; Rafferty et al, 2010 ).
This paper seeks to gain data from drivers on their self reported reasons for engaging with technology while driving. Questionnaires and online surveys have strived to gather responses on drivers' frequency of engaging with distractions and their views on the risks in doing so (e.g. McEvoy et al, 2006; Young & Lenné, 2010; Walsh et al, 2008; Zhou et al, 2009; Zhou et al, 2012; ). Yet, they are often prescriptive, posing closed questions that may limit the data to the agenda of the researcher (O'Cathain & Thomas, 2004) . Instead, the causal factors that drivers deem to influence their decision to engage with distractions, and how this may result in distraction related events, is of interest Young & Lenné, 2010; Lee, 2014) . The first experiment within this paper sought to obtain the drivers self-reported reasons for engaging with technology while driving using a semi-structured interview method to engage drivers in open-ended discussions on why they may be more, or less, likely to engage with various types of technology while driving.
The inductive thematic analysis that was applied during the data analysis aimed to develop factors that drivers themselves deem to influence their engagement with technological tasks. The second experiment aimed to assess how the causal factors derived from the drivers in the interview study related to the causal factors that were developed from the literature in the development of the PARRC model (Parnell et al, 2016) .
This model is used for its ability to assess the sociotechnical system surrounding the behaviour (Parnell et al, 2016; 2017a) . The findings seek to assist in the provision of countermeasures that target the source of the issue, rather than observing with hindsight the effects of distraction.
Experiment 1 2.1 Aim
This experiment aimed to understand the drivers self-reported reasons for engaging with technological devices while driving and the involvement of the sociotechnical in their decision-making process. Previous research has sought to capture the drivers' use of technologies using questionnaires and online surveys, yet this study aims to capture the drivers' subjective perspective in their own words. This will involve the use of semi-structured interviews to elicit discussions with drivers on their likelihood of engaging with different technological tasks across different road types.
Method

Participants
Drivers with experience of UK roads were specified as the road types included within the semi-structured interviews related to those comprising the UK roadway system (Walker et al, 2013) . A total of 30 participants were recruited (15 females, 15 males), across three age categories (18-30, 31-49, 50-65) , with five females and five males in each category. Participants were recruited under the requirement that they held a full UK driving license and had a minimum of 1-years experience driving on UK roads (mean years experience = 19.5, SD=13.08). They were also required to be frequent drivers, driving on a regular weekly basis in order for them to be exposed to situations where they may be inclined to engage with technology (mean hours spent driving a week = 9hrs 45min, SD=6hrs 20mins). Participation was voluntary.
Data collection
To obtain the drivers own views on why they engage with technological devices while driving, semistructured interviews were conducted. Semi-structured interviews have been used effectively to investigate other aspects of driving behaviour (Simon & Corbett, 2007; Gardner & Abraham, 2007; Tonetto & Desmet, 2016 ), but they have not been applied to study how driver distraction is viewed by drivers. Their application within this research allowed for open-ended questions that enabled drivers to generate concepts they deemed important to their use of technological devices whilst facilitating a structured data collection method that could be reliably applied across all interviewees. They also allowed the researcher to probe into interesting concepts as they arose (Cohen & Crabtree, 2006) . The interviews were structured around a table that encouraged the driver to discuss their likelihood of engaging with a range of different technological tasks while driving across different UK road types in order to provide a discussion surrounding the situations and environments which may influence the use of different technological devices. Table 1 presents the list of technological tasks posed to participants in the interview.
The tasks were drawn from the current literature investigating distraction from in-vehicle technology (e.g. Young & Lenné, 2010; Neale et al, 2005; McEvoy et al, 2006; Harvey et al, 2011a) , as well as reports from road safety organisations and police reports (RAC, 2016; Department for Transport, 2015a) . The road types presented have been shown in previous research to influence drivers' situational awareness (Walker et al, 2013) and crash rates (Bayliss, 2009) . They included motorways, major A/B roads, urban roads, rural roads, residential roads and junctions. Participants were presented with a road type classification sheet with definitions, images and contextual information relating to each of the road types for clarity. Participants were free to generate their own reasoning behind why they may or may not engage with a range of different technological tasks while driving across the road types. The researcher probed the participant to expand on their discussion points for clarity and further information where necessary. The same primary researcher conducted the interviews with all participants for consistency.
A pilot study was conducted to determine if the technological tasks were representative of those used by drivers and to establish agreement on the descriptions of the UK road types. This revealed an overlap in some of the technological tasks, such as searching for a point of interest and a destination in a sat-nav. It also revealed that when drivers discussed their behaviour at a junction they seemed to differ in their discussions surrounding the use of technology when stopped at a junction e.g. at traffic lights compared to driving through an intersection. Therefore, the junction road type was split in two to represent both driving through a junction and stopped at a junction.
The interviews lasted approximately 30minutes although this varied depending on the discussions engaged by the participant and the researcher (average=34.21mins, SD=14.07). Interviews were audio recorded and transcribed. Due to the sensitive content, i.e. if they were likely to engage in an activity that may be considered illegal under UK laws such as using a mobile phone while driving, confidentiality was ensured to allow the participant to talk openly. The interview study was approved by the research institutes Ethical
Research and Governance Organisation (ERGO reference: 24937).
Data analysis
Transcriptions of the interviews provided the data set from which to analyse and draw inferences on the causal factors that drivers reported to influence their decision to engage in the technological tasks while driving and determine the relationship of the factors to the wider sociotechnical system. Thematic analysis was used to organise, analyse and interpret key themes within the data (Braun & Clarke, 2006) . A theme was defined as "…something important about the data in relation to the research question, and represents some level of patterned response or meaning within the data set" (Braun & Clarke, 2006; p10) . The flexibility of the method is both an advantage, in facilitating adaptability across different approaches, and a limitation due to comments of limited rigour from unclear methodologies (Braun & Clarke, 2006 ). Yet, Braun and Clarke (2006) comment that with clearly defined methods and commentary, thematic analysis can be a highly useful tool in drawing meaning from qualitative data. The methodology applied to the data set is therefore given in detail within this paper.
The thematic coding process was conducted in Nvivo11 software to add rigour to the qualitative research (Richards & Richards, 1991; Welsh, 2002) . It also assisted in reviewing the sub-themes (see Experiment 2), and allowed for queries to be run on the coded data to interrogate the codes after they were developed.
Inductive thematic coding
The thematic analysis utilised a 'bottom-up' approach, whereby content was coded without a pre-existing framework, rather the framework developed through the analysis of the data (Boyatzis, 1998) . Thus, the themes that developed were strongly linked to the source of the data (Patton, 1990) . In contrast to deductive thematic analysis, which seeks to look at aspects of the data that relate to the research framework under investigation, inductive analysis provides a richer insight into the data set as a whole, using naturally occurring themes (Braun & Clarke, 2006) . It was not desirable to impose a framework on the drivers'
verbalisations, but rather draw on the concepts that the participants deemed to be important. Braun and Clarke (2006) state that the clarity of the methodology used to develop thematic codes is essential to its validity, which led to the development of their own guidelines on conducting thematic coding. Their guidelines were followed and the process of applying them to the data collected from the interviews is shown in Figure 1 . The same primary researcher that conducted the interviews also conducted the thematic analysis, as they were fully immersed in the data set. Re-read the the data extracts coded to each of the initial 'descriptive' themes generated at stage 3 and review to assess their coherence. Collate themes on their semantic meaning.
Once the descriptive and semantic themes are set, review for patterns across the themes that relate to systemic elements. This requires some interpretation.
Stage 6
Contrast themes to data set as a whole
Go back to the initial data set with the developed thematic structure to observe its fit with the data set as a whole and code any further extracts that may have been missed. and allow an emerging framework to reflect the real-life experiences and thought processes of drivers (Tonetto & Desmet, 2016) . The multiple descriptive themes were then analysed, organised and refined into semantic themes (Stage 4). This required some interpretation and inductive theorising on the significance of concepts and their broader meaning (Patton, 1990) .
Description Stage Output
Inter-rater reliability test
Allowing others, independent to the research project, to apply the code that has been applied to a data set is a useful way of assessing the reliability of the coding (Boyatzis, 1998) . To test the coding framework 10% of the participants' transcripts were randomly chosen for inter-rater reliability testing. Two colleagues within the Human Factors research team were recruited to test inter-rater reliability. They were given the codebook, which presented the full thematic framework (see the Online Appendix), during a 45minute training briefing where the interview study was explained and the themes were described before they were asked to independently code the same 10% of the transcripts. The inter-raters were only required to code at the semantic level, while referencing the lower level descriptive themes to aid their coding. Nvivo11 software was used for the inter-rater coding with the researchers coding hidden. Percentage agreement was used to assess the reliability scores of the inter-raters in contrast to the researchers initial coding. This method is widely applied in inter-rater reliability studies (Boyatzis, 1998; Plant & Stanton, 2013) and while there are still no established standards on the acceptable level of agreement between raters, Boyatzis (1998) deems 70% agreement as a necessary level of agreement. Both raters reached agreement percentages over this level (rater 1= 81.24%, rater 2= 74.87%). Thus indicating that the raters were able to use the framework to code the data at a level that was much higher than chance, attesting to the reliability of the researchers coding and the application of the thematic framework.
Results
Inductive thematic analysis resulted in the development of a hierarchical framework of themes that reflected the drivers' self-reported likelihood to engage in each of the technological tasks on each of the road types. An overview of the high level systemic and semantic themes is shown in Table 2 . The full thematic framework, including the descriptive, semantic and systemic levels that were developed though the process (shown in Figure 1 ) is presented in the Online Appendix. 
Infrastructure
Reference to the specific road type within the road transport system, including the layout, contents, policy, and regulated conditions
Perceptions of surrounding environment
Reference to the context surrounding the road environment of a specific road type that is interpreted as an influencing factor in the likelihood to perform the task in the specific road environment "for these roads and junctions, it would require a lot more concentration"
(I2) Road Layout
Reference to features of the specific fixed road environment that influence the driver's likelihood to perform the task
"because to me a motorway, once you are on it, it is all moving in the same direction generally" (I3) Illegality
Reference to the legislation on the use of the task while driving "I usually hold it in a low position, so the police can't see"
(I4) Task-road relationship
Reference to the interaction between features of the road and the task that influence how the two may be compatible such that the likelihood of performing the task is influenced.
"Yeah it would be stilted, I would probably make the person on the phone aware, say hang on a minute but I would probably sound not as engage" (I5) Road related behaviour
Reference to the actions and responses that are typical or required of the specific road type which influences the likelihood of performing the task on different roads.
"urban road I think is more busy as well so I think the more sort of decisions you've got to make"
Task
Reference to the details surrounding the specific task and engagement with it (T1) Complexity Reference to the difficulty or ease of performing the task while driving
"if you have to unlock the phone screen or whatever etc., it is not as simple -well it is quite distracting" (T2) Interaction
Reference to physical features of the task that relate to the interaction required to perform the task while driving. This relates to the interface design, device location and driver required actions in order to engage with the task.
"It's only one button to press, so that's not an issue" (T3) Duration
Reference to the time and/or length of the task "if it's a long text you might not read it" (T4) Desirability Reference to features of the task that influence how desirable it may be to perform while driving. This may include its use, performance or quality and options for alternative methods of completing the task.
"I don't really use my phone very much anyway so it's never been something that I have felt I have needed" (T5) Engagement regulation
Reference to the factors that influence the conditions surrounding the onset of the task. They may relate to the physicality's of the task and/or the drivers' motivation relating to the task.
"I will always figure out what I'm going to listen to and set it going before I leave"
(T6) Ability to complete Reference to features of the task which influence its ability to be completed in full while driving "because I've had the car for ages, I know where the switches are" It is evident from the full table presented in the Appendix that there was an extensive list of reasons that drivers gave for engaging, or not engaging, with the technological tasks while driving. A total of 168 descriptive themes were iteratively generated and revised into 18 semantic thematic categories. The generation of these themes was a lengthy but in-depth process. Clustering these semantic themes into higher level systemic actors that contribute to the occurrence of the causal factors gave another level to the framework that readily demonstrates the contribution of the system within which driver distraction occurs.
In line with previous individual focused approaches, the driver emerged as a key actor. The driver category suggests that the driver is influenced by their own attitudes (D1), perceptions of themselves (D3) and tendencies (D2) in their engagement with distractions while driving, as well as how they feel they may be viewed by others (D4). Yet, the development of the other categories suggests that they are also influenced by other systemic actors.
The role of infrastructure was also reported when responding to the different road types that were posed to the driver during the semi-structured interviews. Their perceptions of the road environment (I1) altered how likely they would be to engage due to the requirements of the driving task in these conditions e.g. increased concentration required at junctions or reduced perception of risk on motorways. Road layout across road types (I2) was also widely discussed with the discussion of corners, road turnings, and road visibility stated as elements contributing to the decision to engage. Drivers also made connections between the road and their behaviour on it (I5), as well as between the task and its use in relation to the road (I4). For example, the speed of particular roads or the availability of places to stop was discussed as contributing to their decision to engage while driving. Furthermore, the behaviour required in the driving task was also reported to influence their ability to engage in the different secondary tasks while driving, for example driving on a motorway was deemed to be easier by some drivers which motivated their engagement in more complex secondary tasks, than if they were in a more complex road environment. Illegality (I3) was a theme that is also mentioned by drivers and is included in the road infrastructure theme, as it is in Stanton and Salmon (2009) . Interestingly, the law was only one of the 168 other factors that drivers stated to influence their decision to engage. This highlights the potential for the development of other techniques to tackle the numerous other contributing factors, as a fear of the law was only a small contribution to the drivers selfreported causal factors.
The task itself generated discussion on how it influenced the likelihood of the driver to engage with it while driving. Notably, this included how long the task would take to complete (T3), the method through which they could interact with it (T2), the complexity of this interaction (T1), its desirability (T4), the ability for the task to be completed (T6) as well as how its onset may be regulated (T5). The task theme has the most semantic subthemes, highlighting the number of variables relating to the task that influence the drivers' engagement with it. It was evident that drivers were aware of the differing complexities and ways of interacting with the different technological tasks and how they could manage these while driving. The role of the manufacturer in facilitating engagement and the influence of developments in Human Machine
Interface (HMI) design concepts was particularly evident throughout these discussions.
The other systemic category was the wider context within which drivers discussed their engagement with the technological tasks. They discussed the type of journey (C1) that they may be going on that may require them to engage with the task more. For example, the use of a sat-nav was more likely on a longer journey when they didn't know where they were going or a phone call may be more likely if they were commuting.
The context of the task itself (C2) was also discussed with the importance of the task to their priorities referenced frequently. Notably, when discussing phone based tasks drivers reporting who was communicating with them and their perceived importance of the communication to greatly influence their engagement with the task.
Discussion
The development of the thematic framework in Table 2 is the first attempt to develop an extensive list of the drivers self-reported reasons for engaging with technological tasks. Previous efforts to assess the causal factors of driver error have suggested that the key factors relate to the following systemic elements: road infrastructure, the vehicle, the driver, other road users and environmental conditions (Stanton & Salmon, 2009; Salmon et al, 2010) . Thus far, the development of error taxonomies has been heavily theoretical, emerging from the aggregation of previous literature and accident reports (e.g. Stanton & Salmon, 2009 ).
The hierarchical levels of the framework that were inductively generated gave an insight into the higher level factors that are closely tied to the drivers own comments and discussions. The high-level factors suggest the importance of the driver, the road infrastructure, the task and the wider context on the drivers' decision to use the technological tasks while driving. Differences to the causal factors taxonomy presented by Stanton and Salmon, (2009) include a more specific focus on the task in the thematic framework rather than the vehicle as a whole. This is likely due to the design and aims of the study which required drivers to talk through their likelihood of engaging with a variety of different technological tasks. Had the participants been asked to drive or talk more about the interaction between completing the task while driving, more references to the vehicle may have emerged (Pedic & Ezrakhovich, 1999) . 'Other road users' is also absent from the highlevel themes of the thematic framework, but does appear within the infrastructure theme under the 'perceptions of surrounding environment' semantic subtheme (see the Online Appendix). This could suggest that the drivers' view of other road users is tightly linked to infrastructure and the surrounding environment when deciding to engage with technological tasks. Other research conducted in a naturalistic driving study has suggested that other vehicle in front of the driver do not influence drivers' decision to engage with technological tasks (Tivesten & Dozza, 2015) .
While there was an evident involvement of systemic actors that influenced engagement, the driver emerged as a key systemic theme due to the references that participants made to their attitudes, perceptions and views of engaging with the technological tasks. This compliments other research that utilised surveys to identify that drivers' intention to engage is strongly influenced by their attitude towards the behaviour and their perceived risk of the task (Welsh et al, 2008; Zhou et al, 2012) . The voluntary aspect of distraction (Beanland et al, 2013) and its self-regulatory association (Tivesten & Dozza, 2015) are inherent to the behaviour, yet this should not be studied independently to the wider context and system within the behaviour occurs (Young & Salmon, 2015; Parnell et al, 2016) .
The road infrastructure was discussed extensively leading to multiple themes within the framework. This compliments the research conducted in a naturalistic study by Tivesten and Dozza (2015) who found the drivers' ability to anticipate the road infrastructure, such as tight corners or straight roads, influences the drivers' engagement with distracting tasks. While they suggested that other road conditions did not influence the drivers' engagement as they could not be anticipated, the findings from this interview study suggest that road environment and the relationship between the task and the road is discussed as a causal factor in engagement and thus drivers can anticipate the effect is may have on their driving performance, within the interview setting. Other themes in the framework have also been suggested in the literature such as task context (Lerner et al, 2008) , task capabilities (Zhou et al, 2009) , journey context and the influence of others (Tivesten & Dozza, 2015) . Yet, the aggregation of factors that were inductively generated from a sample of drivers is novel and has strong theoretical applications.
The extensive range of causal factors within the framework includes the contribution of legislation to the drivers' decision to engage, yet there are a host of other contributing factors that suggest the potential for other measures through which to tackle the drivers' engagement with technologies that can lead to distraction related events. The PARRC model of distraction (Parnell et al, 2016) highlights the relevance of systemic actors to the causal factors that are attributed to driver distraction in the literature. The development of the thematic framework in Experiment 1 offers the possibility to contrast the causal factors that drivers report in the interview study to those that are reported in the literature. Furthermore, this offers the opportunity to determine the further avenues for distraction mitigation, as the PARRC model has sought to achieve in the past (Parnell et al, 2016; 17) . This is explored within Experiment 2.
Experiment 2 3.1. Aim
The inductive thematic analysis conducted in Experiment 1 allowed the causal factors that influence the drivers' likelihood of engaging with technologies to be directly linked to the drivers' discussions. The PARRC model of distraction sought causal factors directly from the literature using grounded theory methodology (Parnell et al, 2016 ). Yet, like the thematic framework developed in Experiment 1, it highlights the involvement of the wider sociotechnical system in the development of distraction. The aim of Experiment 2 will be to determine the relation of the drivers reports to the claims made in the literature by applying the thematic framework in Table 2 to the PARRC model of distraction developed in Parnell et al (2016) . This will seek to assess the validation of the PARRC model through triangulation with its application to alternative data sources (Hignett, 2005) . It will also assess if there are concepts that are reported by the drivers that have not been studied in the literature. It therefore seeks to promote future research as well as providing sociotechnical systems recommendations to the mitigation of distraction, as has been achieved with previous applications of the PARRC model (Parnell et al, 2016; 2017b) .
Method
The PARRC model of distraction (Parnell et al, 2016 ) was reviewed to assess how the literature-driven mechanisms relate to causal factors stated by drivers. The process through which this was achieved is detailed in Figure 2 . Stage 2 Asses the interconnections made between the PARRC mechanisms across the causal framework using a matrix query in Nvivo11.
The semantic themes developed from the thematic coding of the interview transcripts were coded to the key mechanisms of the PARRC model; 'Goal priority', 'Adapt to demand', 'Resource constraints', 'Behavioural regulation' and 'Goal priority'. This was conducted with the discussion of subject matter experts.
Coding of the transcripts to the PARRC model mechanisms with the semantic themes in Nvivo11 allowed a matrix query to be run in the software to calculate the number of references to co-occurring PARRC mechanisms. The frequency of connections made between the mechanisms can be used to infer the strength of the connections which can then be compared to the original PARRC model interconnections that were derived from observations in the literature.
Stage 3 Review the content of the transcripts coded to interconnecting themes.
From the matrix queries in Nvivo11 the context of the transcripts that were coded to co-occurring PARRC mechanisms can be reviewed to understand what the interconnections mean to the driver themselves. These can then be contrasted to the interconnections that were identified by researchers in the literature that the PARRC model was grounded within.
Description Stage Output
Expansion of the PARRC mechanisms to include drivers self-reported causal factors Frequency counts on the number of references in the interview transcripts that make connections between mechanisms of the PARRC model.
An understanding of what the interconnections of the PARRC model relate to in the drivers discussion.
Stage 4
Contrast the original PARRC model developed from the literature on driver distraction from technology to the model developed from the drivers selfreported reasons for engaging with technological tasks.
The PARRC model was constructed from the interconnections that were referenced by the drivers, with the frequency of the interconnections visualised through the strength of the interconnections. This was then contrasted to the original PARRC model whose interconnecting mechanisms were constructed from the number references and significant relationships made between the mechanisms in the literature. Comparisons between the drivers stated behaviour and the behaviour studied in the literature.
A version of the PARRC model developed from the literature on driver distraction from technology and a version of a PARRC model developed from the drivers self reports in the interview.
actors (stage 5 of the framework in Figure 1 ) meant that the contribution of the systemic actors to the causal mechanisms of the PARRC model could be identified. Furthermore, interconnections are important within systems models as sociotechnical systems emphasise emergence of safety from the complex interactions between systemic elements (Leveson, 2004) . The interconnections in the original PARRC model were derived from empirically tested connections made in the literature as well as associations made by authors in relating concepts to one another. Connections between the causal factors reported by the drivers in the interview study in Experiment 1 were identified using a matrix query in Nvivo11 software that was used to code the data. Matrix queries allow the number of co-occurring coded themes to be quantified and highlighted, to determine the number and type of data excerpts that relate to co-occurring themes of interest. Stage 3 of the inductive thematic process (Figure 1) , states the process for generating the initial descriptive codes within the data. This process requires excerpts to be coded at multiple themes (Braun & Clarke, 2006) , allowing cooccurring themes to be reviewed afterwards. The linking of the semantic subthemes to the PARRC model mechanisms in Figure 2 , allowed the links between the subthemes representing each of the PARRC factors to be explored. The total number of interconnecting statements in the interviews between the PARRC mechanism subthemes was calculated. The connections could then be reviewed through the Nvivo11 software to further analyse the concepts that were coded to the interconnecting PARRC mechanisms (Stage 3, Figure 2 ). Comparisons could then be made between the original PARRC model, grounded in the literature, and the reconstructed PARRC model built from the drivers self-reported discussions on their reasons for engaging with technology while driving.
Results
Application of the semantic themes detailed in Table 2 to the PARRC factors and assessment of the interconnections referenced by the drivers led to the construction of the PARRC model developed from the drivers' self reported reasons for engaging with distractive technologies while driving (Figure 2, Stage 4) . This is presented in Figure 3 . Insights that were gained from the application of the PARRC model framework to the themes identified and inductively generated from the interviews are discussed. Table 2 , to the PARRC model of distraction.
Each of the PARRC factors were found to be represented in the thematic framework developed from the drivers self-reported reasons for engaging with different technological tasks while driving. The relevance of these themes to the factors is discussed below.
Adapt to demands:
Drivers supported the notion that they adapt both their behaviour in the driving task and the secondary task in line with increased mental and physical demand when discussing their likelihood of engaging with a technological task while driving. The semantic subtheme 'Road context' (C3) highlights the need to alter and adapt their driving behaviour in line with the changing demands of the road environment. The semantic subtheme 'Road-task relationship' (I4) suggests that drivers also adapt their behaviour across different road types, such that they are aware of the different demands of different roads and alter their engagement with technology accordingly. In terms of the adaption of the technological task, the subtheme 'ability to complete' (T6) suggests that drivers adapt the functionality of the task, adjusting the completeness of it as illustrated in the example quote, in order to meet the demands of the driving task.
Behavioural regulation: The interviews provided information on the cognitive thought processes of the driver and their perceptions of their own behaviour relative to the surrounding environment. It has shown that the drivers 'attitude'(D1), 'tendencies' (D2), 'view of self' (D3), and the 'influence of others' (D4) are key factors that relate to the regulation of their behaviour with respect to engaging in technology whilst (Table 2, I4) , the behaviour of the driver is also shown to be regulated by the road infrastructure within the task-road relationship theme (I4), with drivers discussing how they regulate their behaviour in relation to the road environment and attainment of the driving goal, which is altered across road types.
Goal conflict: Drivers discussed the limitations of responding to co-occurring driving and technological task goals with respect to the features of the technological tasks (T4 & T5) and their knowledge on the laws (I3) which state the conflicting goals should not be achieved in unison (i.e. driving while using a hand-held phone under UK law). Features of the technological task which relate to its potential to conflict with the driving task were 'desirability' (T4) and 'engagement regulation' (T5). Technologies within the vehicle have developed over time to provide novel interactions and functionalities to the driver that were not previously available. This makes them desirable to would-be users (Walker et al, 2001 ) and therefore places them in conflict for attention with the main driving task. Drivers discuss the utility (T4) of the technologies and how this relates to their use while driving, as illustrated in the example quote (Table 2, T4). They also discuss the features of the task that determine how able they are to regulate the onset of the task (T5) and the arising conflict this may have with the driving task. For example, many drivers commented on the triggered response that occurred when they receive a text while driving, e.g. . This suggests that drivers did not always wish to engage in the task but the design of the device allowed it to compete for the drivers' attention, diverting it away from the driving task.
Goal priority: The prioritisation of the goals was found to be influenced by the context and circumstance which surround the interaction, not just the road infrastructure but the specific circumstances that may, or may not, lead to interaction with technology. The journey type and/or length (C1) influenced the requirement to engage. For example, longer journeys may lead to more interactions with the music system. The familiarity (C1) with the route was also suggested to alter confidence in prioritising the technological task. The circumstances surrounding the technological task were also important (C2), such as how important or urgent the task was, as highlighted in the example quote. The contextual factors suggest there are many situations in which engagement with technology is more or less likely to occur. These do not relate to road type or environment but specific moments and circumstances that cannot be foreseen and directly impact on driver's willingness to engage.
Resource constraints:
The attentional resources of the driver were reported to be constrained by features of the task (T1-T3) and features of the road environment (I1-I2). The road types presented to the drivers led them into a discussion on the features of the road that influences their decision to engage with technology. Discussions on the road layout (I2) and their interpretation of the surrounding environment (I1) highlighted the drivers' awareness for the elements of the road environment which may limit their attention. Likewise, there was also an in-depth discussion on the characteristics of the technological tasks presented to drivers and how features such as its 'complexity'(T1), method of 'interaction' (T2), and 'duration'(T3) influenced the attention that it required. In some cases, such as the example quote, the perceived resources required to interact are minimal which increases the likelihood of engaging, whereas for other tasks the perceived resources are too great to complete the task while driving.
Interconnections: Just as the mechanisms of the PARRC model were founded in grounded theory methodology, the interconnections between them were identified from the empirically tested connections made in the literature (Parnell et al, 2016) . The total number of interconnecting statements in the interviews between the PARRC mechanism subthemes is shown in Figure 4b (Figure 4b) . Aside from the quantities of total interconnections being higher in the interview driven connections (Figure 4b ), which is likely to be due to rich data source of the interviews in contrast to the 33 studies identified in the literature review (Parnell et al, 2016) , there are similarities in the configurations of the interconnections. This suggests support for the underlying literature that the PARRC model was grounded in, as the research is targeting concepts that are also generated to be important by drivers.
Connection Description Quote
Resource constraints Goal Conflict
Constrained resources means drivers cannot perform two tasks at once so they are in conflict with each other. 
Well, again it is just I would find it too distracting, I wouldn't be able to
So also depending on who is calling, so if for example work is calling I'll probably turn that off or some number that I don't know, whereas if it's someone that I'm more likely to know or someone who's more likely to tell me something important then I will answer more readily
Goal Conflict Adapt to demands Drivers can adapt to the demands of the conflicting tasks.
I would be highly likely to do this on a motorway, because I think it is quite easy, again like using a phone I would do it staggered touch something look up, touch something else, look up.
Goal Conflict Behavioural regulation
The ability to regulate behaviour towards new tasks that conflicts the driving task influences the conflict for attention between the tasks.
Just because it's more of a -for me, for some reason it's an automatic response, so the phone flashes and you naturally just look over and then you read the text.
Adapt to demands Goal Conflict Drivers adapt behaviour which can lead to further conflict between goals.
Yeah, into the car but I listen to play lists so it's never really… actually, on the motorway it's finding a song, if I'm finding a song, searching on Spotify whereas if I was on a rural road or a residential area, I'd just be skipping a song.
Adapt to demands Goal Priority Drivers can adapt to demands by prioritising their goals.
The only time I might do it is at a junction, stopped; there's a chance I might if I really need to make a call, but otherwise I wouldn't moving, no.
Adapt to demands Behavioural regulation Drivers can regulate their behaviour to adapt to the demands of the environment and the task.
yeah, ok so changing climate controls I definitely would on the motorway, as long as you are just cruising along
Goal priority Adapt to demands
The prioritisation of goals requires adaption of the primary and secondary tasks in line with current demands.
Rural road probably, it depends how rural, if it a really really tiny road I probably don't answer it because it is quite nice to be able to hear the road Additional connections
Behavioural Regulation
Goal Conflict
The drivers attitude towards the task and stated intention to engage with it while driving influence the potential for the technological task to come into conflict with the driving task , never, never, never, never, never. Read a test? Honestly, I would never do this stuff.
No
Resource constraints Goal Priority
Drivers lend resources to the driving task to determine its priority before deciding to engage with it.
I would never open up a whole message, but I might glance down and look at who it is from at least and what is written on it.
Table 3. Interconnections between the PARRC factors as drawn from the interview data.
The evidence for these connections found within the drivers self-reported likelihood of engaging with technologies provides support for the PARRC model, and the literature within which it was developed. Yet, some differences can be seen between the two models in Figure 4 . These were assessed by looking towards the transcripts that were coded to the connecting themes in the matrix query and understanding how the drivers' reports may differ to those studied in the literature. They include the following:
• A reduction in the prominence of the connection between 'goal conflict' and 'goal priority'.
In the development of the original PARRC model connections, the literature was found to frequently consider the need to prioritise the goals of the driving task and the secondary task in order to resolve any goal conflict that may be occurring between the two (e.g. Dogan et al, 2011 ). Yet, the transcripts of the drivers verbalised thought process on their likelihood to engage in technological tasks suggests prioritisation of goals to be less of a concern.
• An increased prominence of the connection between 'resource constraints' and 'adapt to demands'.
Adaption of behaviour to manage resources was a well represented notion in the interview transcripts, with 72 statements connecting 'resource constraints' themes to adapt to demand themes. The connection was originally deemed to reflect the idea that adaption relates to the attentional resources that are available (Parnell et al, 2016 ).
The PARRC model aligns with the theory that the attentional resources of drivers are limited, such that both the primary and secondary tasks must compete for available resources to facilitate their effective performance (Wickens, 2002) . One way of ensuring that attentional resources are efficiently allocated across the primary and secondary task is through adaption (Noy et al, 1989; Cnossen et al, 2000) . Figure 4b and the example quote given in Table 3 suggest that drivers do report the adaption of their behaviour in order to facilitate their secondary task goal. It also suggests that this adaption to facilitate multiple goals is more important to drivers than the need to prioritise one goal over another.
• The addition of a connection between 'resource constraints' and 'goal priority', which was not found in the literature that the original PARRC model was developed from.
Another key difference between Figure 4a and 4b is the addition of an extra connection between 'resource constraints'
and 'goal priority', which was not found in the literature that the PARRC model was drawn from and is therefore absent in the original model (Figure 4a ). Parnell et al (2016) reasoned that the absence of this connection could stem from a number of causes which relate to the other connections in the model. These include the prominent connection between 'goal priority', 'adapt to demands' and 'resource constraints', which prevents resources from constraining the prioritised goal, and facilitates adaption of behaviour in line with resource availability in order to prioritise one goal over another (Parnell et al, 2016 ). Yet, the findings from the interview data suggest that drivers do make a connection between 'resource constraints' and 'goal priority', although it is minimal. Table 3 gives an example statement of the connection made by the drivers and suggests the connection relates to drivers lending some attentional resources towards the task in order to determine if it requires prioritising. This is of interest as it suggests a concept that was not previously been considered in the literature from which the original PARRC model was conceived.
• An increased prominence of connection between 'goal conflict' and 'behavioural regulation'. Figure 4a suggested the connection between 'behavioural regulation' and 'goal conflict' reflected the bottom-up process through which certain goals may result in triggered responses that realigns the conflicting goals (Parnell et al, 2016) . The interview data presents a stronger connection between 'goal conflict' and 'behavioural regulation', in Figure 4b . A review of the coded transcripts connecting the mechanisms suggest it may reflect a connection in the opposite direction to the original PARRC model, going from 'behavioural regulation' to 'goal conflict'. The example quote from Table 3 highlights the influence that drivers' attitudes towards the technological tasks can have on their potential to conflict with the driving task. The driver in the example is adamant that they will never use the device while driving, stating they will turn it off so that it will not pose a conflict to their driving goal. This illustrates a reoccurring theme within the interview transcripts, many drivers held strong attitudes towards the use of technological tasks while driving stating that they would never ever attempt to engage in the task while driving.
Discussion
Experiment 2 has presented the application of the thematic framework that was developed in Experiment 1 to the PARRC model of distraction which presents the causal factors involved in driver distraction as stated in the literature.
This has validated and extended the original PARRC model and the literature within which it is comprised. It has shown how the drivers' verbal reports relate to the study of the behaviour in the literature. Driver distraction can be a difficult behaviour to study in its natural environment due to other confounding factors and the ethical issues of exposing participants to distracting activities (Carsten et al, 2013) . Therefore, capturing the drivers reported behaviour through open-ended discussions and establishing its relation to the existing literature provides much needed validation of the research.
The causal factors reported within the interviews and their association with the PARRC model factors supports other research from naturalistic driving studies. The notion of driver adaption is particularly evident with studies that have looked at drivers' engagement with secondary tasks, with drivers slowing down (Metz et al, 2015) and increasing headway (Tivesten & Dozza, 2015) when engaging with secondary tasks. This supports the adaption of behaviour at the control level that has also been found in simulator studies (Schömig & Metz, 2013; Cnossen et al, 2004 ). Yet, there was also a suggestion that drivers strategically plan their engagement with the technological tasks in advance. The notion that drivers' engagement with technology depends on journey type and road infrastructure have also been found in naturalistic driving studies (Tivesten & Dozza, 2015) .
There were, however, comments made by drivers that were not included in the development of the original PARRC model from the literature, which further highlights the importance of assessing the validation of models with the application to different sources (Hignett, 2005) . This includes an adjustment within the structure of the model formed from the interview data which suggested less of a focus on prioritising goals directly and more reports of adapting their limited resource pool and attributing some resources to determining the priority of the secondary task before lending it further resources to carry out the task. This highlights the effect that tasks such as text messages have when they draw the drivers' attention towards the device and lead the driver to make a decision to prioritise the driving task or the text task. If the notification did not arise while the vehicle was in motion they would not be alerted to it and they would not need to re-establish their priorities.
Conversely, the connection between the 'behavioural regulation' and 'goal conflict' factors suggests that some drivers were able to control the goals that conflicted with the driving task due to their attitudes, perceptions and behaviour that regulated their engagement with the tasks while driving. This reflects others who suggest the role of driver attitude in their intention to engage with distractions while driving (Walsh et al, 2008; Zhou et al, 2009; Zhou et al, 2012) . The suggestion that drivers' engagement with distractions are largely voluntary (Lee, 2014; Beanland et al, 2013) , suggest that they do have an element of control over their behaviour but that they choose to become distracted. The development of the thematic framework and its application of the PARRC model aims to suggest that the drivers' decision to engage is not entirely straight forward and that banning the behaviour through legislation is not the only option. Instead there are numerous factors and actors to consider within the sociotechnical system, which are complexly interconnected in determine the emergence of distraction.
General Discussion
It is understood from previous research that the misuse of technological devices, such as sat-navs (Tsimhoni et al, 2004) , music players (Young et al, 2012) , hands-free phones (Horrey & Wickens, 2006) mobile phones (McCartt et al, 2006 ) and wearable technologies (Sawyer et al, 2014 ) pose a threat to road safety. Whilst, research focuses on the adverse effects once the technology is engaged with by the driver, it fails to account for why the drivers choose to engage with the technology in the first place. An understanding of the key underlying causal factors that motivate drivers to engage with technologies is critical in providing recommendations and countermeasures to limit the adverse effects of driver distraction (Walsh et al, 2008; Atchley et al, 2011; Atchley et al, 2012; Zhou et al, 2009; Young & Lenné, 2010) . Furthermore, the relevance of systems based measures to countering driver distraction are required to improve the safety of the road transport system as a whole (Young & Salmon, 2012; Salmon et al, 2012; Parnell et al, 2016) .
The systemic level of the thematic framework suggests how actors outside of the drivers' control may be creating the conditions for distractions to be engaged with. Application of the thematic framework to the PARRC model in Experiment 2 suggested how the underlying themes relate to the PARRC factors, validating them with concepts derived from drivers reports of their own behaviour. Furthermore, exploration of the interconnections between PARRC factors has suggested some different structural connections within the model. As the original model reflected the empirically tested relationships in the literature, the difference in the interconnections found in this paper suggest potential gaps in the literature. The inductive analysis has provided factors that drivers themselves report to be important in their decision to engage with technological tasks while driving. This has supported the agenda of previous research that has applied behavioural intention literature to driver distraction (Welsh et al, 2008; Zhou et al 2009; Zhou et al, 2012 ). Yet, it has also highlighted the importance of the interacting elements in the road transport system in creating the conditions for drivers to make the decision to engage with technological secondary tasks while driving.
Recommendations to practise
The adverse implications of using specific technological tasks while driving are known (Horrey & Wickens, 2006; Tsimhoni et al, 2004; McCartt et al, 2006; Young et al, 2012 ), yet the facilitating conditions are less acknowledged. By targeting the causal factors of distraction, countermeasures can be developed that focus on the underlying causes of the issue, rather than limiting its effects once engagement has been initiated. The thematic framework developed in Experiment 1 highlights the importance of the wider road transport sociotechnical system and its influence on technology use, including the driver, task, context and road infrastructure. This supports the importance of looking beyond individual focused methods of targeting driver distraction (Young & Salmon, 2012; Salmon et al, 2012; Parnell et al, 2017) .
To determine the importance of systemic actors to issues that are found within sociotechnical systems, the hierarchy of the system can be mapped using the RMF (Rasmussen,1997) . This representation of the systems hierarchy is useful in determining how actors interact with each other (Rasmussen, 1997), which can then be used to assess the potential for incident as well as identifying future solutions (e.g. Young & Salmon, 2012; Parnell et al, 2017) . The location of key actors in the hierarchy can facilitate the provision of countermeasures that target elements higher up, to produce widespread change at lower levels (Branford et al, 2009 ). The adapted RMF hierarchy (Parnell et al, 2017 ) that includes an additional two high level themes, the national and international committees, alongside the original levels (the government, regulators, company and management; Rasmussen, 1997) was applied. The actors relevant to each of the systemic levels of the thematic framework were assessed to determine the actors across the hierarchical levels that could be targeted for future countermeasures. 
Driver
The drivers' attitude towards the use of the technology was found to play an important role in limiting its conflict with the driving goal. Elements of the system that impact on the driver and their attitudes towards technological devices appear across the hierarchy from those directly interacting with the driver, such as passengers or the presence of other road users who may be watching, to higher level actor such as educational providers, the media and road safety charities who can control attitudes in a more top down manner. A recent road safety campaign by THINK! in the UK with the tag line 'make the glove compartment the phone compartment', guides the driver away from placing the phone goal into conflict with the driving goal (THINK!, 2017) . This would also prevent the driver from determining where the task lies in their goal priorities and how they may adapt their behaviour accordingly. Furthermore, the views we have on the use of technology while driving as a society are influenced by national committees who determine the importance of behaviour within national culture. The issue of road safety is a social responsibility that should be shared by the top level of the system (Larsson et al, 2010) and therefore the use of technologies while driving need to be portrayed as anti-social when it conflicts with the safe monitoring of the driving task.
Infrastructure
As an integral part of the transportation system, road infrastructure is regulated at the international, national and governmental levels with the aim to develop an efficient road transport system (e.g. Department for Transport, 2015b). The interaction of road type with technological engagement has been explored here to identify that drivers do consider the road environment when they decide to use technology while driving, as has also been identified in naturalistic driving studies (Tivesten & Dozza, 2015) . On motorways, descriptive themes such as 'just cruising' and 'consistent' road layouts suggest that drivers deem the driving task to be less demanding on these roads compared to rural roads where 'poor visibility' and 'corners' may increase demand in the secondary task. Yet, at the industrial and resource providers level there are no actors directly influencing which tasks are compatible with different road infrastructures (Salmon et al, 2012) . Future research should determine if certain tasks and technologies are more compatible with certain road environments. For example, interacting with a sat-nav may be easier on a motorway but it has limited use here as there is generally more roadside information and the distance between junctions is greater than on rural or urban roads, which may be more demanding but hold a greater requirement to engage with the satnav to navigate through fast changing environments. Tivesten and Dozza (2015) also came to similar conclusions suggesting the potential for some road areas where phone use may be regulated, rather than banned.
Task
The technological task is associated with a number of systems elements from the very top of the hierarchy to the bottom. The design of technological tasks is influenced by a number of guidelines, standards and criteria that stem from international and national actors, which are then fed down to the individual manufacturers and developers. Yet, there is also a need to represent the views of the end user and apply iterative design procedures that allow for the evaluation of in-built systems usability with respect to the driver and the context of use (Harvey et al, 2011b) . The drivers that were interviewed made numerous references to the task features, such as how it may take their eyes off the road or their hands off the wheel under the 'interaction' subtheme, as well as referencing the 'complexity' and 'duration' of the task. This suggests drivers had an understanding of the attentional requirements of the technological tasks. Design standards and guidelines have aimed to inform what is achievable while driving, yet they do not necessarily take into consideration the desire that drivers have to use the technology at the end user level. Indeed, other research presented in this journal suggests that different drivers need and desire different information under different contexts (Davidsson & Alm, 2014) . By facilitating the functioning of the technology in the vehicle, the temptation for the driver to engage will endure, this is particularly true of mobile phones (Nelson et al, 2009 ). The multi-functionality of phones provides extra temptation for the driver to engage with it while driving and this should be responded to by device developers by limiting functionality while driving. There were numerous comments relating to the notifications received on mobile phone when drivers received texts or phone calls which trigger a response from the driver. The presence of technologies with capabilities to trigger a response that takes the drivers attention away from the driving task, even momentarily, should be revised by device manufacturers as it forces the end user to assess their priorities which should predominately focus on the driving task and road safety . The manufacturer Apple has taken steps towards this with their recent phone update (ios11, released September 2017) that includes a 'do not disturb while driving' mode that can sense when the device is in a moving vehicle and, once prompted by the user, will turn off notifications (Apple, 2017) . There is, therefore, the potential for new regulations that target the desires and engagement regulation of technology use to stem from the very top levels of the sociotechnical system and focus on the influences across the levels of the system, not just the driver.
Context
The framework highlighted the importance of circumstance in the drivers' decision to engage. There are many complexly interacting factors influencing the use of technology while driving that relate to the road environment, the driver and the task itself. The information that drivers require and desire under different contextual demands is likely to differ (Davidsson & Alm, 2014; Tivesten & Dozza, 2015) . The effects of context occur in a predominantly bottom up fashion within the system hierarchy as they are determined by the interactions with the surrounding environmental conditions. Figure 5 shows the lack of high level actors on context within the sociotechnical system which is reflective of the limited control over the complexly integrated factors that comprise individual circumstances. Road conditions are hard to control as they are influenced by environmental conditions such as time of day, road type and weather conditions. Task conditions relating to the urgency or necessity to interact suggest that drivers assess their priorities as tasks and requirements arise. Yet, determining and setting priorities in advance, or predefining situations where engagement would be more or less necessary could look to control technology engagement at higher levels in the system. Research centres offering facilities to test different contextual factors through the use of driving simulators and highly controlled environments can offer promising insights into the role of context on driver engagement (e.g. Konstantopoulos et al, 2008) and future work should asses the complexly interacting conditions that influence drivers desire to engage.
Evaluation and Future work
The framework was developed from the self-reported behaviours of a sample of 30 participants, which is small in contrast to the number of participants that can be recruited from online surveys that facilitate far-reaching recruitment databases. However, the data obtained was much richer, with over 17 hours of audio recordings and transcribed data. Furthermore, the sample strived to include drivers of an equal range of age and genders to generate a framework based on a representative sample. While the research focused on UK drivers, the laws relating to technology use in the vehicle are similar across Europe, Australia, New Zealand, Japan and India who specifically ban the use of mobile phones. However, future work should seek to explore how the framework of causal factors may alter with individual and cultural differences, as this may influence the use of technology both inside and outside of the vehicle (e.g. McEvoy et al, 2007; Shiner et al, 2005; McEvoy et al, 2006; Young & Lenné, 2010; Horberry et al, 2006 ).
An advantage of the thematic framework is its grounding in the self-reported behaviours of drivers, such that the causal factors are directly informed by those who experience them. The use of the interview setting allowed the drivers to openly discuss all factors that they felt influenced their likelihood of engaging. While other studies have explored the drivers' willingness to engage with distractions in simulators (Metz et al, 2011; Schömig & Metz, 2013) and in naturalistic driving settings (Metz et al, 2015; Tivesten & Dozza, 2015) they have looked at the drivers' physical engagement with the task relative to the context of the road environment, rather than enabling the drivers to discuss their motivations to engage. The study conducted by Lerner et al (2008) facilitated drivers to discuss their willingness to engage with distractions within focus groups, yet this may have been effected by the social dynamics and biases when discussing behaviours that be undesirable (Smithson, 2000; Lajunen & Summala, 2003) . The drivers' discussions in Experiment 1 were conducted with confidentiality and anonymity which encouraged drivers to reveal their true views. This discussion also allowed for insights into the wider sociotechnical system and its involvement in the issue of driver distraction to be revealed, a concept that was not obtained by the objective measurements in simulator or naturalistic studies (e.g. Metz et al, 2011; Schömig & Metz, 2013; Metz et al, 2015; Tivesten & Dozza, 2015) . While it is important to review the drivers' willingness to engage within the context that the behaviour arises, the open discussions with drivers, prompted with different road types and technological tasks, has uncovered a variety of factors that influence their willingness to engage that has not been explored previously. Furthermore, this has provided validation of previous research, as well as proposing the possibility of future explorations of the behaviour and ways to mitigate against it.
Conclusions
This paper has presented the development of a thematic framework of the causal factors that motivate drivers to engage with technology while driving. The use of semi-structured interviews enabled drivers to discuss their likelihood of engaging with a variety of technological tasks across common UK road types. The structure of the interviews allowed all participants to discuss the same tasks and road types while freely generating the key concepts that were important to their perceived likelihood of performing the task. Inductive thematic analysis facilitated the development of a hierarchical framework of causal factors that was driven from the driver own interpretations, rather than applying predefined theories. This has shown the influence of systemic actors on the causal factors influencing technology use while driving, highlighting how the road transport system may be creating the conditions for driver distraction to occur.
This should encourage a movement away from individual focused countermeasures and towards the role of systemic actors, which has been highlighted through the application of the thematic framework to the interacting mechanisms of distraction from the PARRC model (Parnell et al, 2016) . The thematic analysis has shown the relevance of the PARRC factors to the systemic and semantic themes that drivers report to influence their engagement with technological devices. This has supported previous literature in the field, whilst also suggesting additional concepts of interest.
Assessment of the actors impacting on the systemic themes identified from the interviews across the hierarchy of the sociotechnical systems has highlighted future areas for research and countermeasure implementation.
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